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The MAILING 



Period for Reply 



DATE of this communication appears on the cover sheet with the correspondence address 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. ~ 

■ f^/r^lixTefLXrH^^^^^^^^ °^ ^-^^^ "° 3 ^eP'y be timely filed 

after SIX (6) MONTHS from the mailing date of this communication 

' I! lin 1°' ^P^^'^^r ^i^^u® '® ^'''^y ^^y^' ^ ^^P'y statutory minimum of thirty (30) days will be considered timely 

- If NO period for reply .s specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the m Jlinn^rof thiT communication 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED %7u S C Tl 331 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce anv 
earned patent term adjustment. See 37 CFR 1.704(b). ^ 'euuue any 



Responsive to communication(s) filed on 27 July 2000 . 

This action is FINAL. 2b)n This action is non-final. 



Status 

2a)H 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 22-41 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 22-41 is/are rejected. 
/)□ Claim(s) is/are objected to. 

8) n Claims are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are objected to by the Examiner. 

1 1) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved. 

12) n The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 
a)nAII b)n Some*c)n None of: 

1 Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14)0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. & 1 1 9(e). 



Attachment(s) 

15) □ Notice of References Cited (PTO-892) 

16) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

17) ^ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 21_ . 



1 8) O Interview Summary (PTO-41 3) Paper No(s). 

19) □ Notice of Infomaal Patent Application (PTO-152) 

20) □ Other: 



U.S. Patent and Trademark Office 
PTO-326 (Rev. 9-00) 



Office Action Summary 



Part of Paper No. 22 





Application/Control Number: 08/896,053 



Page 2 



Art Unit: 1632 



Continued Prosecution Application 



The request filed on 7/27/00 for a Continued Prosecution Application (CPA) under 37 
CFR 1.53(d) based on parent Application No. 08/896,053 is acceptable and a CPA has been 
established. Applicant's after final amendment received on 12/27/99 and applicant's amendment 
and declaration received on 9/12/00 have been entered. Claims 1-21 have been canceled and new 
claims 22-41 have been entered. Claims 22-41 are pending and active in the instant application. 
An action on the CPA follows. 

The text of those sections of Title 35, US Code, not included in the instant action can be 
found in previous office actions. 

The objection to the oath or declaration is maintained. The examiner acknowledges the 
applicant's previously stated intent to correct the defects in the declaration until such time that 
allowable subject matter has been indicated. 



Claim Rejections - 35 USC § 112 



The rejection of claims 1-21 under 35 U.S.C. 1 12, first paragraph, is maintained in part 
over new claims 22-41. Applicant's arguments and the declaration by inventor Stefan Janssens has 
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been fully considered but have not been found persuasive in overcoming the instant grounds of 
rejection for reasons or record as discussed in detail below. 

In view of applicant's arguments and the declaratory statements of Stefan Janssens, the 
scope of enablement has been modified. The modifications are underlined below for clarity. The 
specification, while being enabling for a method of inducing vasodilation in a mammal comprising: 
introducing into the lungs of a mammalian patient in need of pulmonary vasodilation an 
aerosolized adenoviral vector comprising a wild type nitric oxide synthase gene operably linked to 
a strong yiral promoter, wherein the introduction of said gene into the lungs of said patient results 
in pulmonary vasodilation that does not significantly affect systemic blood pressure or cardiac 
index, and a method of treating hypoxic pulmonary hypertension in mammals comprising 
introducing into the lungs of said mammal in need of pulmonary vasodilation an aerosolized 
adenoviral vector comprising a wild type nitric oxide synthase gene operably linked to_a.st£sng 
yiral proniPtgr , wherein the introduction of said gene into the lungs of said mammal results in 
pulmonary vasodilation that does not significantly affect systemic blood pressure or cardiac index, 
does not reasonably provide enablement for a method of treating any and all forms of primary or 
secondary hypertension in all mammals comprising introducing by any route of delivery, any 
vector encoding any nitric oxide synthase gene under the control of any promoter. 

In regards to identifying and using NOS mutants in the instant invention, the applicant's 
representative and the declaratory statements of Stefan Janssens argue that the prior art provides 
sufficient guidance for making mutants of NOS which retain wild type functionality. In support of 
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this argument, the applicant has submitted a number of prior art references. These references 

provide information about specific residues or regions in various species and isoforms of NOS 

which affect various aspects of NOS activity. The appUcant states that with this body of 

infonnation. the skilled artisan would be advised as to which residues and regions to avoid 

mutating and as such undue experimentation would not be required to make NOS mutants with 

wild type activity. However, the prior art references serve to demonstrate that the NOS molecules 

are complex and that numerous residues are important to functionality. Further, as discussed in 

the previous office action, even mutating residues which are not critical for a particular 

functionality can have profound effects on protein folding, half-life, and pH and temperature 

sensitivity. The specification does not discloses a single mutant NOS molecule which retains wild 

type NOS activity. Further, the two ceNOS mutants reported by Chen et al. (document AT30) 

and alleged by the applicant to represent NOS mutants suitable for use in the instant invention 

have significantly reduced enzymatic activity compared to wild type NOS (Chen et al.. page 

25064. Figure 2). It is also noted that the Chen et al. paper does not report on the half-life or 

stability of the mutated NOS. Furthermore, the Federal Circuit has stated that: 

a specification need not disclose what is well known in the art See e g 
HvbntechTnr v Mpnoclonfjl Antihod i ^ Tnr, 802F.2d 1367 1385 23 1 USPO 
8194 (Fed. Cir. 1986). However, that general, oft-repeated iateLt i Zfy a 
m of supplementation, not a substitute for a basic enabling disclosure It mel 
that he omission of minor details does not cause a specification to fail to meetX 
enablement requirement. However, when there is no disclosure of a^y specffic 
starting material or of any of the conditions under which a process c^n be ^ed 
out. undue experimentation is required; there is a failure to meet the enable^nt 
requirement that camiot be rectified by asserting that all the disclos^rd ed t 
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g gimtwhlnr. vNovoNordHlf A/s. 42 usPQ2d 1005 (CAFC 1997). 
Therefore, in view of the complexity of the NOS moiecuie as evidenced by the number of 
mutations which result in of enzymatic activity, the finther effects of mutations on protein 
folding, haif-life. and pH and temperature sensitivity, the , act of guidance provided by the 
specification for residues and regions in which mutafions wi« not affect fltnctionahty or wild type 
NOS pr^pertie. and the lack of teachings in «,e prior art and the specification of any NOS mutant 
*at retains wild type fitncfionaHty, it would have required undue experimentation to detennine 
which NOS mutants would be u»(ul for the instant methodologies. 

The applicant argues that the applicant's need not teach now ,0 make and use every 
embodiment within a claim citing /„ re F>sHer. However, it is noted that «,e specificafion must 
.each those of skill in the ar, how to make and how to use the invenfion as brolly claimed ^ 
itotaa 29 USPQ2d a. 2013 ffed. Cir, 1994), citing 30 USPQ2d at 1445 (Fed. 

Cir. .991). The applicam-s claims ,.ad broadly on the admi^stration of any vector encoding NOS 
by any route of administration. Numerous vectors were .ported in the art at the time of filing 

withsignificantlydifferentproper.iesandfi,„cfio„sinck.di„gdiff.rencesinceUtr.pism,theabil^ 
.0 integrate into the host chromosome, the abihty .0 gene^te host immune response, .be ability 
.0 teplicate. and the ability to be maintained in the ceU over periods of time. Of «,e numerous 
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vectors^ow„.eheart.thespec.catio„haspro.deda„e„a^^^^^ 

adenoviral vectors. 

o*..a„.e«ve.o,„.vec.„.„.e,..:„.p,„„,^,^,„.^^^ 

appncan.,avep„.«3ev...ere™ee.T.e.,eva„.or.e«„r.e„e«.^ 

.he..a.M„v..o„..™.ea.e.„w.N.««....,o«.«.ovW„IV^edveCo. 

anys,™p.„„...,,a^, ^^^^^^^^^^^^^^ 
«-Kr...e.a,...,o...e.™s.o.io„orpH„a.„e..ee,,.„..„^,,,,^^^^^ 
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al. teaches the transfection of lung tissue by percutaneous right heart catheterization with 
liposome/plasmid or with adenovirus encoding a marker protein. Nabel et al. discloses that DNA 
liposomes can be safely administered to humans by percutaneous catheter gene delivery. Again, 
no correlation is made in either reference between the level of lung cells transfected. the level of 
gene expression, and any therapeutic effect on any disease symptom. In fact the review of gene 
transfer and vascular disease submitted by the applicants as exhibit P clearly points out the 
problems associated with current gene transfer vectors. Nabel et al. disclose that low transduction 
efficiency limits the usefukess of cationic liposome vectors and retroviruses in vascular tissue 
(Nabel et al., exhibit P. page 448-449): Nabel et al. also makes the point that while the literature 
at the time of filing reports the feasibility of direct gene transfer into lung tissue, it is currently 
unknown whether these levels of expression are sufficient for potential vascular therapies in view 
of the following factor, " .. pathophysiology, the local vascular disorder, the rate of synthesis and 
half life of a recombinant protein, autocrine or paracrine effects of the recombinant protein, and 
other factors" ( Nabel. page 450-45 1, see especially page 450, column 2, paragraph 2, and page 
451, column 1. paragraph 4). Thus, Nabel et al. in reviewing the state of the art of gene transfer m 
relation to vascular disease at the time of filing supports the unpredictability of achieving 
therapeutic levels of gene expression using any currently available gene transfer vectors as taught 
by Verma et al. and Orkin et al., cited in previous office actions. Further, in regards to routes of 
administration other than aerosolized delivery of the adenovirus encoding NOS to the lung, it is 
noted that the same factors which Nabel identifies as affecting the use of different vectors to 
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ach.eveU,e.peu«cge.exp,es.o„app,,.„.,eu.ofdiff.e„u„„«.ofvec.orad™i.s.^^^^^ 
as .he Site of gene delivery wiu 

.«uea„d.h„.,Hea™ou„.ofce,H™sfec«„„.a.he,eve,„f,herapeuUcge„eexp.^^^^^ 
.a.ie. disea« tissue. Wore, while ,he .ferenoes provided suppor, „e abiiir, to express a 

foreign^eneinvascuiartissue using veo.0. other «»nadenovirus.«.epHorart referees do „o. 
.eachorden,o„s.,a.e«,e,eveiof,ung epithelial orvascuiarceiiWeotionandU^eievelofgene 

exp..sio„ofapo.entia,,.,e,apeutiogenesuch.NOS«».correla»swi.h..e.rea.n,e« 
Won,s associated wi«, any vascular disease. Fu„her. based o„ the an recogrized factors 
a^ociated with a,erape„.ic gene expression as discussed by Nabe, e. a.., Ver^a et al.. and Orlcin 
etal..thcsld,,edartisa„„„^,„„.,,,,,,„^,^,,^^„^,^^__^^^^_^_^^^^^^^ 

delrvery Of adenoviral vector^or any other vc^orencodingNOS by routes other^rantheaeroso, 

delive^totirelungwouldresultinalevelofcellf^^fectionand gene expressionthat would 
correlate with any therapeutic effect on the diseased vascular tissue. 

Tl-e applicant argues that the rat model is an excepted ntodel for pulmonary hypertension 
» hununs. Applicant, agents have been accepted in part. As stated above, the scope of 

enablement has been modified torecitetbatthespeciflcationis enabling forantethodoftreating 
hypoxic puhnonary hypertension in mammals comprising introducing into the lungs of s.d 

-^halinneedofpulmonaryvasodiUtionanacsoli^ adenoviral vector compHsingawild 
type nitric oxide symhase gene operably linked to a strong viral promoter, wherem the 

introduction of said gene into the lungs of said mammal results in pulmonary vasodilation ti«. 
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doe. „„, signiflcan.,, afiec. „ blood pressu. or cardiac Index. However, ,he specification 
sffl. fails ,0 provide enablement for treatment of any forms of pulmonaty hypenension A. 
discussed in detail in previous office actions, primaty pubn„„^ fc„„„ . ^ ^ 
difficult to diagnose disorder. According to Giuseppe Pie,,^ p|e.ogenic putaonaty arteHopatby 
(PPA), chatacterized vadably by concemdc laminar intimal fibrosis, plexiform lesions, and 
neoroti^ng arteritis, is «,e most common fonn of arteri„pa«,y i„ prf^ 
(Pietra (19S.) Chest, Vol. ,05 (2 supp.,. page 3S^S). Secondary pulmonaty hypertension, on «,e 
other hand, occurs as a result of an underlying defect or condition such as cardiac septal defects, 
and cirrhosis. While neointimal formation as a result of smooth muscle cell migration and 
prolife^tion resulting in a physical narro^g of the artery is characteristic of most forms of 
Hmonary hypertension both primary and secondary, d,e diseases themselves are extremely 
complex and cha««,erized by numerous symptoms. He specification defines treatinem as 
including prophylaxis, amelioration, or cure (specffication. page ,0, Imes 10-13). Thus the term 
treatmem is broad and encompasses a wide variety of effects on flte disease. Of these, the 
specification only provides enablement for inducing pulmonary vasodilation without significamly 
affecting systemic blood pre^e or cardiac output. Based on the complex nature of hyperiensive 
diseases, the known acti«ties of NOS. ti,e applicam's worldng examples, and the weU la,ow„ 
unpredictabihty of ti^ng primary and secondaty hypertension, the sldlled artisan would no, 
consider the applicam demonstration of increased vasodilation as evidence that «,e administration 
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of NOS to the vasculature of patients would either prevent or cure the myriad of symptoms 
associated with hypertensive conditions. 

No claims are allowed. 

This is a CPA of applicant's earlier Application No. 08/896.053. All claims are drawn to 
the same invention claimed in the earlier application and could have been finally rejected on the 
grounds and art of record in the next Office action if they had been entered in the earlier 
application. Accordingly, IBIS ACTION IS MADE FINAL even though it is a first action i 

thiscase. See MPEP§ 706.07(b). Applicant is reminded ofthe extension oftime policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisoiy action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the adviso^^ action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated fi-om the mailing date of the advisoiy action. In no, however, 
evem will the statutoty period for reply expire later than SIX MONTHS fi-om the mailing date of 
this final action. 



m 
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